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Evaluation of the effects of insect-resistant cry 1Ac/sck transgenic rice on е 


parasitoid communities in paddy fields 
LIU Yu-Fang'[] НЕ Ling [] WANG Qiong'[] HU Si-Qin'[] LIU Wen-Hai' [] CHEN Kang-Gui'[] YOU Min- 
Sheng] 1. School of Life Sciences[] Hunan University of Science and Technology[] Xiangtan[] Hunan 4112010 
China[] 2. College of Plant Protection[] Fujian Agriculture and Forestry University[] Fuzhou 350002[] China[] 
Abstract[] Effects of three transgenic rice lined] MSA[] MSB and MSA4[] and one transgenic hybrid rice line 
П KF6-304[] with a fused double genes of cry1 Ас and sch] crylAc/sck rice[] on the parasitoid communities in 
paddy fields were investigated[] and the ecological safety of these crylAc/sck rice lines were evaluated. 
Untransformed rice MH86 was used as the control for MSA[] MSA and MSA4[] while || -YM86 as the control 
for KF6-304. The results showed that no significant differences were found both in overall situation and 
temporal dynamics of species richness[] diversity[] evenness and dominance indices of the parasitoid 
communities іп paddy fields of different rice lines between the transgenic rice lines and their control rice lines[] 
and the same when evaluated with the total number of individuals. However[] сгу1 Ac/ sck rice lines decreased 
the number of individuals of parasitoids at the middle stage of rice growth. The data of the function groups of 
parasitoids revealed that MSA and MSA4 increased the number of individuals of egg parasitoids at the beginning 
of late stage of rice growth[] and all cry 1Ac/sck rice lines markedly decreased the number of individuals of the 
function group of parasitoids which attacked the target pest Cnaphalocrocis medinalis[] but had no significant 
negative effects on other function groups of parasitoids on no-target pest insects. 


Key words|] transgenic rice[] cry1Ac/sck gene[] pest-resistance[] parasitoid community[] function group 
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Table1 Characteristic values of the parasitoid communities in paddy fields of different rice line$] Mean + SE[] n = 6[] 








uuu uu U D П 0 Community parameters 
Year/Site Rice line S N Н Ј С 
2002/0 0 MSA 20.17 + 1.47 92.33 + 20.07 2.51 x 0.18 0.84 x 0.05 0.14 x 0.05 
2002/Shaxian MH86 20.33 + 1.99 93.00 + 13.85 2.45 x 0.13 0.83 + 0.03 0.14 + 0.02 
P MSA-MH86 0.929 0.972 0.812 0.891 0.978 
MSB 19.83 € 2.43 81.17 x 18.32 2.48 x 0.13 0.84 x 0.03 0.13 +0.02 
MH86 20.33 + 1.99 93.00 + 13.85 2.45 +0.13 0.83 x 0.03 0.14 x 0.02 
Р MSB-MH86 0.713 0.383 0.803 0.841 0.675 
2004/[] [] MSA4 11.50 € 1.77 185.67 x 147.57 1.88 + 0.32 0.79 +0.13 0.26 x 0.13 
2004/Xiangtan MH86 13.17 £ 2.17 86.17 + 28.06 1.94 x 0.16 0.80 + 0.05 0.21 x 0.03 
P uSA4-MH86 0.430 0.488 0.852 0.917 0.686 
KF6-304 14.17 + 2.30 52.33 x 15.49 2.20 x 0.16 0.86 x 0.03 0.15 + 0.02 
П-ҮМ86 16.00 + 2.16 73.83 + 25.38 2.34 + 0.10 0.86 x 0.04 0.13 x 0.01 
Kr6-304- II -YM86 0.130 0.315 0.357 0.940 0.473 


Рувд-мн&П O O0 C] O MSA-MH86[] РПШППП Ш 2-50 0 0 Руа-мнв means the Р value of the test pair MSA and MH86[] and the same logic for 
other test pairs. The same for Tables 2—5. 
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Table 2 Temporal dynamics of species richness of the parasitoid communities іп paddy fields of 


different rice line$] 20 clusters of rice] Mean x SE[] n = 5] 




















00/00 ПП П ПП D D]. Days after transplantation 
Year/Site Rice line 14 28 42 56 70 84 
2002/0 [] MSA 6.40 € 0.51 7.00 x 1.05 6.60 x 1.03 10.40 x 0.68 14.80 + 1.39 8.40 x 0.68 
2002/Shaxian MH86 7.20 + 0.80 5.20 +0.73 7.80 x 0.66 10.40 x 1.28 12.60 x 0.81 8.40 x 1.21 
P ys A.M 0.242 0.088 0.342 1.000 0.319 1.000 
MSB 5.60 x 0.40 5.40 x 0.81 7.60 x 1.81 9.40 x 0.93 14.00 + 0.89 8.40 x 0.93 
MH86 7.20 x 0.80 5.20 + 0.73 7.80 x 0.66 10.40 x 1.28 12.60 + 0.81 8.40 x 1.21 
Р usp-MuH86 0.227 0.847 0.923 0.486 0.245 1.000 
2004/0 [] MSA4 2.0x 0.55 2.80 € 1.16 3.60 x 0.75 10.00 x 1.22 6.40 + 0.60 4.00 x 0.84 
2004/ Xiangtan MH86 1.0 +0.32 7.00 x 1.30 5.60 x 0.68 10.80 + 0.86 8.00 + 1.00 3.80 + 0.66 
PusA4-MH86 0.034 0.064 0.047 0.528 0.195 0.815 
KF6-304 1.80 + 0.37 5.00 € 0.45 9.60x 1.50 6.00 € 0.71 7.80 x 1.16 3.80 + 0.58 
П -YM86 2.40 € 0.51 4.20 + 1.24 6.00 x 0.95 11.20 x 1.02 8.60 + 0.93 3.80 x 0.86 
Ркв-зо4- | -YM86 0.426 0.495 0.178 0.027 0.477 1.00 
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Table 3 Temporal dynamics of the number of individuals of the parasitoids іп paddy fields 


of different rice lineg] 20 clusters of rice| 











Mean + SE[] n = 5[] 














d uu utu U D U D Days after transplantation 
Year/Site Rice line 14 28 42 56 70 84 
2002/0 [] MSA 19.00 x 2.61 10.80 + 1.88 8.80 + 1.96 18.60 x 2.14 14.80 + 1.39 17.00 x 1.70 
2002/Shaxian MH86 14.00 + 2.90 10.00 + 1.05 20.20 + 2.63 27.60 x 3.91 24.80 + 1.20 15.00 x 2.65 
P uSA-MH86 0.130 0.675 0.022 0.053 0.004 0.605 
MSB 9.40 x 1.12 9.20 x 1.07 10.60 x 2.68 20.60 x 2.71 14.20 + 0.89 15.40 + 1.96 
MH86 14.00 + 2.90 10.00 + 1.05 20.20 + 2.63 27.60 x 3.91 24.80 + 1.20 15.00 + 2.65 
Р usp-Mu86 0.269 0.477 0.009 0.044 0.001 0.903 
2004/0 [] MSA4 2.00 + 0.55 3.20 € 1.28 4.60 x 1.21 23.60 x 1.03 183.80 + 28.61 5.60 x 1.33 
2004/ Xiangtan MH86 1.20 + 0.37 20.80 + 4.53 9.00 + 1.22 34.20 + 6.59 31.20 + 5.45 6.60 x 1.57 
Ру$А4-МН86 0.178 0.017 0.069 0.148 0.007 0.635 
KF6-304 1.80 € 0.37 7.60 x 1.96 14.80 + 2.92 8.60 x 1.60 24.00 + 6.45 6.60 x 1.47 
П -YM86 3.40 + 0.93 5.80 + 1.46 14.40 + 4.50 31.40 + 5.10 28.60 + 8.18 5.00 + 1.82 
P kr6-304- |] -ҮМ86 0.426 0.322 0.939 0.019 0.189 0.078 
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Fig. 1 Temporal dynamics of indexes of diversity[] evenness and concentration 
of the parasitoid communities in paddy fields of different rice lines 
Па 0000000000000000000000 02002] 
Table 4 Тһе numbers of individuals of function groups of rice parasitoids in paddy fields of 
different rice line$] Shaxian[] 20020 Mean + SE[] n = 60 
uuu ПО Rice lines P Р 
Function group MSA MSB MH86 MSA-MH86 MSB-MH86 
PLHP 49.33 + 16.20 23.17 +7.49 30.50 + 8.77 0.064 0.491 
CMHP 4.17 x 2.15 4.83 + 1.83 26.00 + 8.98 0.039 0.043 
ОВНР 7.83 + 2.24 5.33 + 1.05 6.17 + 1.89 0.489 0.693 
РНР 0.50 + 0.22 0.83 + 0.48 1.00 + 0.37 0.415 0.741 
МКНР 28.83 + 5.50 35.83 + 7.75 30.5 + 5.38 0.822 0.331 


PLHP[] D 000000 00 Parasitoids of rice planthoppers and leafhoppers[] CHHP[] П O O0 П ПП П 0 Parasitoids of С. medinalis[] OBHP[] [] О O 0 
U 0 0 0 Parasitoids of other bollworms[] PHPO O O O O Parasitoids of other parasitoids NKHP[][] O О О О Other parasitoids. П 50 0 20 [] The same 


for Table 5 and Fig. 2. 


960 U ПП] 0 Acta Entomologica Sinica 49 [] 








05 ШПШПППППШПШПШПШПШПИПИПИПП O20040 
Table 5 The numbers of individuals of function groups of rice parasitoids in paddy fields of 


























different rice line$] Xiangtan[] 2004[] Mean + SE[] n= 6[] 
uut O [] Rice lines Pa. O [] Rice lines Pa 
Function group MSA4 MH86 MSA4-MH86 KF6-304 TI-MH86 KF6-304- [| -ҮМ86 

PLHP 164.33 + 147.19 46.33 + 20.17 0.414 36.50 + 13.27 22.33 + 12.52 0.054 
CMHP 4.83 + 1.38 13.83 + 3.10 0.021 5.33 + 1.33 18.50 + 6.59 0.049 
OBHP 3.67 x 0.71 1.17 + 0.54 0.052 5.67+1.31 7.67 + 2.14 0.463 
РНР 1.33 + 0.95 2.17 x 0.70 0.462 1.17 x 0.65 1.50 +0.67 0.611 
NKHP 10.02 5.96 14.67 + 6.88 0.092 8.67 x 3.29 23.67 + 12.42 0.270 
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Fig. 2 Temporal dynamics of the numbers of individuals of the PLHP and CMHP function groups in paddy fields of different rice lines 
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